
t)enzsinide (1!).4 g, 0 . 1  inole) and l,.'-dibl.iJiiiobrittlrie (21 . t i  g, 
0.01 mole) in ethosyethanol was reflrised for 1 hr. N:rOA(a (8 .2  
g, 0.01 mole) was added and the reflrixing was cwitiiiiietl flJr I hr. 
Lther ( 5 0  nil) mid W 2 0  (200 ml) viere added and t h e  riiirewtrd 
t hio:iniide was filtered. The aqiieoiih extract wis  t rested \villi 
SaCI04 (5.0 g) t~ give t tie prodiii,t a- the perchlot,:rt r salt, n ip  
I4!)--l.il O ,  yield 7.0 g (28"; h s e d  o i i  iuirec.iivei,eti thioarnitica I .  

2 4  p-Dimethylaminopheny1)-3-methyl-4H-5,6-dihydro- 1,3- 
thiazinium Iodide (21).-The thioaniide was treated with I>:;- 
(1it)rc)nioplopane and SaO.ica in et tiox)-ethniol as described atjovcl. 
KI \vas added to  the aqiieoiis solittion of the bromide salt l o  give 
the iodide, mp 21;3-214.5' i f i w m  EtOlr) i t t  26"; yield, A,,,.,, : IT ; :  
nip. 

S-Methyl-N-methyl-p-dimethylaminothiolbenzimidate (24 ).---- 
.-I -oliitioii of 4 (1.0 g, 0.01 mole) : ~ i d  1teI  (1.42 g, 0.01 mole) in 
lIeOI1 (10 nil) wis reflrised for  1 hi,. The solrition 1va3 evapo- 
i,:itcd, :mil the residiic. was esti,ac*tctl (1120). .kdditioii of  S a I f C O l  
to t t i r i  aqrieoris rsti'act gave 24, nip 76-77", >,ieltl 0.7 g (;j4(' 1, 

p-Dimethylamino-N,N-dimethylthiobenzamide (22).--.i w l i i -  
li)lamiiic,-S,S-din~e~ hylbetizamide' i l i . 5  g, l) . (JO 

i.i.6 g, 0.02.i nicllr) i t 1  100 nil pyridine \vas re- 
i i i i .  The pridriiat was isolated by dilutirig the 

A,,,,,, ;I86 11ip. ,Ind. iC!14IIpiC1S~O49) C, 11, CI, N, S. 

&lna/ .  ~cl~lll~,Ix2~) c;, El, I, X! s. 

A,,,,,, 20.5 Inpl. A t t z c l / .  ( c ~ ~ H ~ ~ N ~ ~ : )  c, r i ,  s-, s. 

i w c t  i o i i  rtiixtiire with ice-watei.aiid rec>rystalliziiig I 
froin l leOI1j nip 103-104", yield 11.5 g (61'; ), A,,,,, 
. I / / O / ,  (('lllIlJ?8) C) 11, 1, s. 

S-~~ethyI-N,N-dimethyl-p-dimethylaminothiolbenzimidate Io- 
dide (23L-A sitsipension of p-diniethylamino-N,N-dimethylthio- 
1mix:imide (3.1 g, 0.01 mole) in Et20 (20 ml) \?-as treated with 
t'si'eas 1IeI (;3 ml). The soliition became c1 
t h u i i  heparated oiit rapidly as an oil which ( 

IVc have observed consistent but rather iveali anti- 
iriflammatory activity amoiig many simple dialkyl- 
aminoalliylureas. Aittempts to iricrea-e thi-- activity 
have involved the preparation of variouy cyclic de- 
rivatives of these compoundi. Our first approach in- 
volved the syrit hehii of ureas derived from tricyclic 
miinch ( J f  the type 1.' These derivative< were al--o 

I I 
CONHCH2CH2NR'R" CH2CH2NRR" 

I I1 

:icttvc, t i \  :iiitiiiiflnnimator~~ agelit< but the poteiicie- 
(lid iiot approach itii acceptable level. Aho the r  type of 
cyclic derivative TI, the 3-phenyl-1-dialkylamirioalkyl- 
3 ,-I-dihydro-2( lH)-yuiiiazolinorie,,  as investigated arid 
the l e d  cornpourid\ exhibited more potent antiin- 
flaiimatory activity. large number of compound5 
w c w  t hcti syrithe--izcd iricludirig the i.;omeric 3-dialliyl- 
:~miriowll;yl-X,l-dih~~r~-~(lH)-quiiiazoli~io~ies, : i d  

their ~~ntiiriflarnmatory activity was investigated. .4 
st itiiulii\ to t his \I orl, t h c  fact that 3-phenyl-3,l- 

I )  \\ I ( o i n p d r i i l  I \\ ( u > I ( ,  J l l c r i  f' irtin 10, i l l  (1'JbTl 

cli~iydro-"lH)-c~innazolirioric \va- the oidy coinpouiitl 
of thiq type previously reported in the literature.' 

The 5-wbstitutrd :3,l-diIi~dro-2(1H)-~~uiri:izolinoiit~s 
\I ere byritheiized czu ring closurc of the :ipproprintc 
diamine either with pho.;gcne (method 15) or with 1,l ' -  
cnrhoiiSldiiniidazole (method I:) ;I- -ho\vii in Chart I 

( I i  \I{ I 1 

I 
H 

I 

R '  
r ,  1 he ring closiirc~ with phobgerie  tis carried out by t l l r  

addition of :i iolutioii of phosgene in toluenc to a solu- 
tion of the diamine followed by reflux. The yieldb i r i  

thih reaction were u,ually low xiid the product-- dif- 
ficult to purify. 111 rontrnst, refluxing an ecluiniolar 
quantity of the diamitic with l,l'-carbonyldiirnid~~zole 
i n  THE' giii-c ; i n  excellent yield of the c~~iirixzoliiioiir~. 
in inany c:ihei aiialytically pure. Alkylatiori.; of  t ho 
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TABLE I 

Compd 
1 
2 
3 
4 

6 
3 

r 

; 
9 

10 

11 
12 
13 
14 
15 
16 
17 
18 

19 
20 
21 
22 
23 
24 
25 
26 

27 

28 

29 
30 

31 

32 

33 

s 
CO 
CH2 co 
CHs 
CO 
CHs co 
CH2 
co 

CHs 
co 
CHs 
CO 
CHz 
CO 
CHZ 
co 
CHI 

CO 
CH? 
CO 
CHz 
CO 
CHs 
CO 
CH2 

co 

CHz 

co 
CHz 

co 

CHg 

CHI 

c=C, c1 

c B C H 3  c1 

OcHQOcH3 Cl 

ocH*ocH, 1 

CijH3-2,4-(OCH3)1 

R' 
H 
H 
H 
H 
4-C1 
4-e1 
H 
H 
H 

H 
H 
H 
H 
H 
H 
H 
H 
H 

H 
H 
H 
H 
H 
H 
H 
H 

H 

H 

6-CH3 
6-CH3 

H 

H 
H 

hfp, "C 
117-1 19 
81-83 

136-142 
83-91 

146-131 
84-86 

125-130 
63-i5 

141-147 

97-99 

117-122 
Oil 

85-92 
Oil 

214-218 
122- 123 
128-132 
154- 170 
(0 l m m ) d  
117-118 
76-78 

159-163 
97-98 

13&163 
142-144 
116-120 
93-95 

Oil& 

Oila 

177- 187 
130-153 

157-159 

131-133 

71-74 

Solvent 
EtOH 
EtOH 
EtOH 

EtOH 

EtOH 

EtOH 

E t  OH-HzO 

EtOH-H2O 

EtOH-Hg0 

EtOH 

E tOH-Hz0 

T H F  
EtOH 
EtOH 

EtOH-Hz0 
EtOH 
EtOH 
EtOH 
T H F  
EtOH 
EtOH 
EtOH 

EtOH 
EtOH 

EtOH 

EtOH 

EtOHb 

Method 
A 

A 

A 

A 

A 

B 

B 

A 

B 

B 

-4 

A 

A 

C 

A 

C 

D 
a Carried on directly to next step. * Required chromatography on silica. Compounds analyzed for C, H, and E;  8,  10, and 12, 

analyzed for N only. Uoiliiig point. 

3-substituted quinazolinories were carried out using 
S a H  in DlISO to give the desired products. 

The diamines required for the ring-closure step were 
prepared in several different ways (Chart 11). The 
most convenient method is reduction of the appropri- 
ately substituted 2-aminobenzamide with Li;llH4 in 
dioxane. For reduction of the benzamides in which 
methoxy groups were present, T H F  was substituted 
for dioxane since LiAlH, reduction in the latter solvent 
caused extensive decomposition. 

The 2-aminobenzamides were prepared by the re- 
action of isatoic anhydride or a substituted isatoic an- 
hydride with the appropriate amine. This reaction 
could be carried out under two different conditions 
depending upon the availability of the amine: re- 
action of isatoic anhydride with 3 equiv of the amine in 
ethanol (method B) or reaction of isatoic anhydride 
with 1 equiv of the amine in dioxane containing a 
catalytic amount of S a O H  (method A).  Aromatic 
aniiries which contain two ortho substituents or one 
bulky ortho substituent would not react with isatoic 
anhydride even a t  elevated temperatures. For the 

synthesis of these compoundS, the amide was prepared 
from the amine and o-nitrobenzoyl chloride follomed by 
catalytic reduction of the nitro group (method C). 

An alternative method for the preparation of the 
diamines with ortho substituents on the aromatic R 
group involved the formation of a Schiff base from o- 
nitrobenzaldehyde and the amine followed by catalytic 
reduction (method D). However, the latter reaction 
only proceeded in poor yield. 

The 3-dialkylaminoalkylquinazolinones mere pre- 
pared in a similar manner, starting with the l-sub- 
stituted isatoic anhydride (Chart 111). N-Phenyl- 
isatoic anhydride could be prepared in excellent yield by 
oxidation of N-phenylisatin with peracetic acid or with 
m-chloroperbenzoic acid.3 Treatment of this com- 
pound with ammonia gave the 2-anilinobenzamide 
which was reduced (LiAIH4) to the diamine and ring 
closed as before to give the l-phenyl-3,4-dihydro-2( 1H)- 
quinazolinone. Alkylation with 2-diethylaminoethyl 
chloride gave the desired compound. Following a 

(3) R. A. Scherrer, U. S. Patent 3,238,201 (1966). 
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I1 

I1 

I1 

rI 

11 

ri 
6-C1 

( X I  

I I  

11 

FI 

11 

11 

ir 

I1 

I1 

I1 

I1  

II 
11 

I1 

I1 

TI 

I1 

11 

11 

I I  
I r  

I T  

2IJO ;ill 

11 

i i  100 

'LOO > 



S o w  ni bcr 10 08 

77 I1 

78 CII,CHzNEtz 

i 0  H 

80 CHzCHzNEta 

82 CH&HN(CJ~j)2 
83 H 

84 CHlCHjSEtz 

li  
I1 

I1 

II 

II 

H 

TAHLE I1 (Continued) 

II 221- EtO1-I F CiSHnITzC120 
223 

CIInCHJEtz C?H?OI 156- EtOH C Z ~ H ~ X N ~ O  j 

1-58 

II 

CHzCHzNEtr C ~ H Z O ~  140- EtOII C24H3aClX307 
143 

6-CH3 IT 

I1 CH3 
H C&CHz 

H CCHECHz 

213- T H F  F CiaH12N20 
214 C&i7X;30j 

CzH204 169- EtOH 
170 

144 

134 

168 

143- EtOH F CgHiaN20 

C2HL0, 133- EtOH Cw HzjNLk 

C2H,04 167- EtOH ClSH25N30j 

1'11 

.intiinflam act..  
lICL), mg/ku 

Foot Cotlon 
ecienrac granu~orrr a' 
200 

200 

200 

200 

'00 

40 

200 

200 

200 

> 100 

> 100 

100 

>lo0  

2'0 

> 100 

> 100 

> 100 

> 100 

a A11 compounds analvLed for C, T€,  and N. b Insuficieiit data to state potency. Subcutaiiwusly. d Intragastrically. 

similar sequence, S-methylisatoic anhydride was con- 
verted to l-niethyl-3-(2-diethylaminoethyl)-3,4-dihy- 
dro-2( lH)-quinazolinone. The diamine required for 
preparation of the 1-benzyl derivative was synthesized 
by LiAlH4 reduction of 2-benzalaminobenzamide (Chart 
111). 

Biological Activity.-This series of compounds was 
tested in two standard assays for antiinflammatory 
activity. The inhibition of the local edema in the rat 
paw induced by carrageenin was measured both sub- 
cutaneously and intraga~trically.~ Compounds active 
in this test were further testJed intragastrically against 
the cotton pellet induced granuloma growth in the rat.j 
If a conipound was sufficiently active in these tests, it 
was tested as an inhibitor of the adjuvant-induced 
arthritis i n  rats.6 

Phenylbutazone was used as :I standard for compari- 
son and was active in the assays as follows: foot 
edema, 3-0 mg/kg, cotton pellet granuloma, 25 mg/kg, 
arid adjuvant arthritis, 25 mg/kg. I n  Table I1 are 
reported the results of the biological testing. Com- 
pounds active a t  200 mg/lqg subcutaneously in the 
foot edema test were tested a t  2.5 mg/lq orally. Since 
we were not interested in compounds less active than 

Winter, E. 4. Risley, and G. \V. Nuss Proc. SOC. Esptl .  B d .  
W e d ,  111 544 (1862). 

( 5 )  P l l e i e r  IT. Schuler. and P. Desauiles, Ezperz.ntza. 6, 469 (19SO). 
(6) B B. Nonhou'd. Brtt. J .  Pharmacol. 21, 127 (1967) 

2.5 mg/kg orally, minimum effective doses of 253-200 
mg/kg mere not determined. Compounds active at  
100 mg/kg orally in the cotton pellet granuloma test 
were tested at  25 mg/lig orally with no intermediate 
dosages used. Of the compounds tested, only 55, 56, 
60, 79, and 80 mere equal to or better than phenyl- 
butazone in one of the assays. The most interesting 
compound is 56 which is five times as active as phenyl- 
butazone in the granuloma test. However, this com- 
pound is on y one-fifth as active as phenylbutazone in 
the foot edema assdy. Follow-up testing in the poly- 
arthritic rat showed that 56 is inactive at  25 mg/kg. 

Experimental Section 

2-Amino-N-substituted Benzamides (Table I). Method A.- 
To a st,irred siispension of 0.4 mole of isatoic anhydride in 600 ml 
of dioxane was added 1.5 g of powdered NaOII and 0.4 mole of 
the appropriate amine. The  suspension was heated slowly to  
reflux (1  hr) during which evolution of COz occurred and a clear 
solution resulted. After 2 hr of reflux, the solution was cooled 
and filtered. The dioxane was removed in ZJUCUO and the residue 
was recrystallized from the appropriate solvent. 

Method B.-To a stirred siispension of 0.4 mole of isatoic 
anhydiide in 200 ml of anhydroiis EtOH wa' added 1 mole of 
the appropriate amine slowly to control the evolrition of CCL. 
After reaction had subsided the solution was heated on a steam 
bath for 0.5 hr and poured in to  H,O. Filtration of the solid and 
recrystallization from the appropriate solvent gave the h i r e d  
compound. 



I 
H 

0 

0 

Method C.--To it stirred refliising soliitioii t r t  i ) . l l 4  mole of 
t he amine in C6H, ( 2 5 0  ml) c~ontaining 0. I14 mole of anhydrtrii. 
&COa was added a ~oliitiori of 0.1 14 inole of 2-nitrobenzoyl 
c>hloi,ide in CeITs (20  inl) IJVer a period of 0 . 5  hi,. Aftel, additioii, 
1 he siispeiision was i,efliised for 2.5 hi, arid rooled, and 200 nil of 
1 1 2 0  was added. The organic layer was separated, washed 
(l.120), dried, and evaporated to give the desired N-siibstitiited 
2-iiiirohenzamide. .1 wliition of the nitro cwmporind (0.044 
inole) in 1 1. of TIIF was hydrogenated a1 atniospheric- pi'es~rtre 
and room tempera,tiii,e iising 10 g of Raney S i  as catalyst to give 
1 he desired X-amino-S-;;iibstit iited benzaniide. 

Method D. 2-Amino-N-(2,4-dimethoxyphenyl)benzylamine 
133).---A h i i l l i t  ion of 25.0 g of 2-nitrobenzaldehyde and 25.0 g of 
~,4-tliniethosyaiiilirie in 301) in1 of CSIIS was reflrixed 4 hr wi th  
(.(ri i1 i n r i o t i h  removal c r f  IInO. The  -oliit ion wits rooled and chrir- 
caiialed, :tiid t he pr<>diicl t.allized 11y addition o f  pet,roleuni 
r x t  tier (bp 60-!,0") givin 0.1 g of X-(%-nit robenzal)-%,4-tli- 
niethoxyaniline, nip 78-81'. Thi5 prodiict wa- hydrogenated in 
I 1. of l teOI1 at atmopherii- presstire and rooni temperatiire 
tiiiiig 1.5 g of Raney Ni a-: catalyst imtil 1 mole of T I ?  was added. 
The oil obtained on  filtration and evaporation of the .\IeOH wa- 
tiismlved in 125 ml ot TIIF and refliiseJ for  18 hr ruder 1 2  wi th  
I O  g of I,iAlII,. The rcsiiltiiig siispension w-a- deconipohed hy 
*riwesiive addit,ion of 1 0  ml ot 1 1 2 0 ,  10 ml of 15< aqiieriiia XaOrI; 
:tiid 30 nil of H?O. I~iltration mid evaporation of t h e  holvent gave 
it  dark oil. Chroniatography on silicas ir-iiig 10c( Iit Ohc-PhH 
:ic: eliient gave 3.9 g of white 

1 -  or 3-Substituted 3,4-Di 
11). Methcd E.-Tii a ctii,i,ed soliilioii ot the appropriat,e di:iminc, 
(O.I,j rnirle) in 1 I .  of toliiene :it I O "  \ v w  :~dded  :i wliitioii of 0 . 2  
inole of C>O(:lr in  200 nil  of toliiene, o v e ~  :i pei,iod o f  1 hr. The 
iwiilting siihpensiicin was iefliisetl for  1 h i ,  t o  give R clear soliiticrii. 
T h e  solvent w a h  evaporat,etl :uid the solid was re( 
give t,he de.ired product. 

Method F.-To a stirred d i i t i o n  l r f  0.04 inole of t,he dimiine 
iir  50  in1 of TIIF wah adtied 0.05 mole of l,l'-c~ai~hrrnyldiirnid:~~irle 
:ind the soliition htirred at room temperatiire for  3 hr. Aftel, 
IS h i ,  of refliix the soliit ioii was cooled. In  many case3 t,he prodric,t 

~wllized tlirec-tly on  c,iioling. If no ( 131s were obt,aiiied, 
1 tic rwii,iioii riiisttiw wah poiired into H,O and the solid wa- 
lilt e r t ~ i  tilid iw*ryst:tllizeii. 

Alkylation of 3-Substituted 3,4-Dihydro-2( 1H pquinazolinones. 
T i r  ii htirred mliition of 0.04 mole of the 3-siibstitiitetJ 3,4- 

dihytliu-2( 1~~)-qiiinazoliiiorie in 50 in1 oi I)lISO rnider X.! wa-. 
iitldetl 0.04 mole of Xa l l .  After O..! hr ihe alkyl halide (0.05 
inole) w i -  added and the i,ewtion -tii.red at room tempei'a1iit.c 
I S  h i . .  Thr: niixtiii~o wii, poriiwl i n t o  I I . 0  and estracied (l:;l,4) r ,  

R 
R = Me, C,H, 

0 

R = Me,C,Hs,CH,C6Hj 

t i  

a i i t l  the ether esti:i(,t- ~vei 'e  dried [!&Ct),+). Kvapirritt ioii of EtL() 
gave the (wide p r ~ I i i ( d .  111 moct pahe- the oxalate was prepai.et1 

addition i r f  a i i  exreas ( i f  a. wlritioii of oxalic acid in L?'tOIr t o  
:I roiirent,rated m l i i t i o n  of the amine in Et OH. IVhen the osal:i~c. 

formed hy waskiiiiy 
making basic. wii ,h 

ble I).--To :I h i t ,  
stirred su.;pensioii of 15.0 g of Li;\lH, in  200 nil of diirxaiie, i i i i t lo i .  

5,, waa added a aolrition of the 2-iiiiiino-S-.iib.titii~ed benz:miitie 
(0.12,j mole) in 200 nil trf dioxaiie. The resiiltirig Giispeiision \vi13 

reflitxed for 1s hr nnd decwnipcrd try >ii ive addition of 15 nil 
of Hr0 in 1. i  nil of dioxane, I5 nil O f  1 aclileorl. S ~ 1 O H j  :tllti 

4.5 nil of H a ( ) .  Filtration :iiitl evapom of the dioxane gave 
the tliamine whirh X : I -  iwi~y,~tallized from the appriipri 
solvent. 

-olveiit! hince the reJiirtioiis i n  dioxane procliired the dehiiwl 
pi.odiic'ts only in  low yield>. 

3 4  p-Hydroxyphenyl)-3,4-dihydro-2( la)-quinazolinone (65 ).-- 
AI sciliit ion of 5 g of :i-(p-beiizylt)xy~)heiiyl)-:I:,4-ciih~dl.o-2( I I 1  1- 
qriinazolinone in 50 nil of 1 ) I tF  was hydrogenated at iitmosphei,i(, 
pre+siire and ioom temperat lire i i i u g  0.2 g of Pd-C its c:it:i- 
Iyst. The filtered soliition xn-. tiiliited (€Is()) to give 1.2 g of 

-(p-hydroxyphenyl)-3,4-dihydro-2- 
(1s)-quinazolinone oxalate (66).-A soliition of 5 . 0  g of 1- 
(2-diethylarniiicret hy1)-:J-( p-tieiizylcix~pheIiyl)-3,4-dihyd~o-2( 1 I I )- 

cliiinazoliiioiie i n  200 nil of EtO€l via* hydrogenated :if ai- 
mospheric pre-.-iire and i'ooin iempei,atiire rising 0 .5  g of .?' ; 
Ptl-C as rat alyst , Fill ration aiid evaporation of the solvent, gave 
a i i  oil which was di-,r,lved in I7tOII arid i iwte t l  with excess 
oxalic acid in I C t O F 1 .  The 
li,oni Et,OH t r r  give :3.0 g of 

5-Methylisatoic Anhydride.--To i i  solittioii ( i f  50 y I I ~  .i- 
inethylisatin in 000 nil c r f  ~ i ( ~ O l 1  was added 200 i n1  i r f  40 ' ;  
AtcO?€I. After stirling f ~ i ,  ;; day> 1 he soliitioii WBS porired i i i t o  
1120, and the wlid w a h  filtered and washed (Ti&) t o  give :N.5 g 
of light orange cryat aLj niIi 215-2..iOo. 

2-BenzyIaminobenzylamine.-To a .;tii,i,ed hol  siispenkrii o f  
21) g of LiAIH, in 200 ml of dioxane w a ~  added s h w l y  a siispension 
r i f  2-benzalaniinoherizainide (36 g) in 300 ml of dioxane. Thr 
srispension was st.irred and refiiixed for 18 hr  and then decomposed 

ive addition of 20 ml of 1120 in 20 nil of dioxane, 'LO 
acliier)iis SaOII  soliition, and 60 ml of' %O. The i'e- 

:ic*tion mixtiire \+ aq filtered, the diox-ane was evaporttted in N L C U O ,  

:tiid the oil W:L< distilled i o  give 18.8 g of a cirlorles* oil, bp 140 
1 4 4 O  (0.15 Il l l l l ) .  .Lncd. ( ~ ~ ~ l l ~ l l A 2 )  c, I f ,  s. 

2-Benzalaminobenzamide.--.A iolritioii of  2 i . 2  g (I).? iricilc.; 
i j f  :uithranilarnitle rind 21.2 g ( 0 . 2  mole) i r t  henz:ildehycl(~ 
ill  300 nil of Ci,lil; u-a. i~efltixc~tl 2..i t i l ,  M iih rontiniioris i,enirrv:tl r r t '  

Fol' c'o1ljpri1Iid, 16, 22, 24, 30, >111d 32, TIIF \\-ith il.etl :~h 1l10 
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H20.  On cooling, a solid appeared which was filt,ered to give 
36 g of amber crystals, mp 150-153'. Anal .  (C14HlzXz0) C, H, N.  
2-Aminomethyldiphenylamine.-To a hot stirred suspension 

of 15 g of LiAlHa in 200 ml of dioxane under K2 was added 31 g of 
X-phenglant,hranilamide in 200 ml of dioxane. Aft,er addit'ion, 
the suspension was stirred and refluxed for 18 hr. Decomposition 
by successive addition of 15 ml of H,O, 15 ml of 157' aqueous 
KaOH, and 45 ml of HLO, filtration, and evaporation of the 
dioxane gave a colorless oil, bp 140-163" (0.1 mm) (20.1 g). 
This compound was used without furt,her purification in the 
next step. 

N-Phenylanthrani1amide.-To a stirred suspension of 36.8 g 
of N-phenylisatoic anhydride in 203 ml of EtOH was added 50 ml 
of 287, aqueous NH3 dropwise. After addition, the solution was 
refluxed for 0.5 hr and cooled. Addition of HzO gave 31.0 g of 
Rhite crystals. Recrystallization from EtOH-H20 gave crystals, 
mp 117-123". Anal .  (C,3H1,2;,0) C, H, N .  

N-Phenylisatoic Anhydride.-To a solution of 25.0 g of N- 
phenylisat,in in 600 ml of AcOH was added 1.70 ml of 40%) AcOsH. 
After stirring for 3 days at room temperature the solution was 
poured into HzO and filtered, and the solid was recryst'allized 
(C6H6) t,o give 14.9 g of light amber crystals, mp 174-177". 
Anal .  (ClrH1,SO,) C, H, N. 

2-Methylaminobenzamide.-To a stirred suspension of 50 g of 
N-methylisatoic anhydride in 200 ml of EtOH was added dropwise 
30 ml of 287, aqueous ?I",. After addition, the solution was 
heated on a steam bath for 2 hr. On cooling, a solid formed t 3  
give 31 g of colorless crystals, mp 158-161'. This compound was 
used without further piirification in the next step. 

2-Methylaminobenzylamine.-To a hot stirred siispension of 
Id g of LiAIH, in 200 ml of dioxane was added dropwise a hot 
solution of 31 g of 2-methylaniinobenzamide in 300 ml of dioxane. 
The reaction \n-as refluxed for 18 hr and decomposed by successive 
addition of 15 ml of HzO in 15 ml of dioxane, 15 ml of 15% aqueous 
XaOH solution, and 45 ml of HzO. Filtration and evaporation 
of the solvent gave a colorless oil, bp 88-96' (0.15 mm) (23.6 g). 
9 n a l .  (C18HnNz) C, H, N. 
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Synthesis of Potential Antimalarial Agents. 
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The mode of action of chloroquine and related anti- 
malarial compounds is thought to be primarily the 
inhibition of the enzymatic synthesis of DSA.2 The 
activity of chloroquine in the mouse is attributed to the 
%fold greater accumulation of the drug in parasitized 
(Plasmodium beryhei) than in nonparasitized erythro- 
cytes.2 A number of antimetabolites such as purine- 
6(1H)-thione are also known to interfere with nucleic 
acid biosynthesis, but apparently have no antimalarial 
a ~ t i v i t y . ~  Although the association of purine-6(lH)- 
thione with rat R S A  might be one mode by which this 
compound interferes with cellular metabolism,5 the 
lack of antimalarial activity of this and related com- 
pounds might be due to the lack of selective uptake or 
binding with parasitized erythrocytes. Derivatives of 

(1) This work was carried out for  the Division of Lfedicinal Chemistry, 
Walter Reed Army Insti tute of Research, Kal te r  Reed Army Medical 
Center, under Contract .Vo. DA-49-193-MD-2999. This is Contrihution No. 
409 from the  Army Research Program on Malaria. 

(2) (a) F. E. Hahn, R.  L. O'Brien, J. Ciak, J. L. Allison, and J. G. Olenick, 
.'Jilitary -Wed., 131 (Suppl). 1071 (1966); (b) P. B. Macomber, R .  L. O'Brien, 
and F. E. Hahn, Science, 162, 1374 (1966). 

(3) For a revieiv of this subject, see J .  A. Montgomery, Progr. Drug R e s . .  
8 ,  433 (1965). 

(4) S o  reference was found in t h e  literature to  antimalarial activity of 
these compounds, and the  conclusion tha t  they possess no antimalarial 
activity was confirmed by Dr. T .  R .  Sweeney. 

( 5 )  H. J. Hansen and S. B. Nadler, Proc. Soc.  E r p .  Biol. .Wed., 107, 324 
(1% 1). 

the cytotoxic purines that might concentrate selectively 
in parasit'ized erythrocytes mere prepared by the 
attachment of well-known antimalarial side changes. 

This study included the preparation of both 6-sub- 
stituted and B19-disubstituted purines, t'he yields and 
properties of which are listed in Table I. Reaction of 
a 6-chloropurine wit'h amines cont'aining antimalarial 
side chains gave the 6-K-substituted adenines 1-10, 
18-25, 33-36, and 44. The reaction conditions are 
given in Table I, and typical procedures are given in 
the Experimental Sect,ion.+'O The 6-chloropurines 
containing an ant'imalarial side chain in the 9 posit'ion 
of the ring mere prepared in two steps from S-amino- 
4,6-dichloropyrimidine. 11, l 2  St'andard procedures were 
used to convert these 6-chloropurines to the 9-sub- 
stituted purine analogs listed in Table I. 

The 49 compounds prepared in this study, 7- and 9- 
benzyl-6-(p-chloroanilino)-9H-purine, ethyl 9-(6-p- 
chloroani1ino)-9H-purineacetate, and B-methylthio-9- 
p-D-ribofuranosy1-9H-purine mere submitted for evalua- 
tion against mice infected with a lethal dose of P.  
berghei.I3 Although screening results are incomplete, 
no significant' activit'y has yet been observed. 

(6) For  t h e  preparation of p-(2-aminoethyl)benzenesulfonamide. see E. 
Miller, J. 31. Sprague. L. It-. Kissinper. and L. F. IRlcBurney, J .  A m e r .  
Chem. Soc., 62, 2099 (1940). 

( 7 )  We xvish to thank Eastman Chemical Products, Inc., for a sample of 
5-amino-2,Z-dimet h ylpentanol. 

( 8 )  For the  preparation of 4-atnino-~-diethylamino-o-cresol, see J. H. 
Burckhalter, F. H. Tendick, E. .\I. Jones, P. A .  Jones, IT. F. Holcomb. and 
A. L. Rarvlins, .I. Amer.  Chem. Soc., 70,  1363 (1948). 

(9) Acid hydrolysis of 4-acetamido-2,6-his(l-pyrrolidinylmethyl)phenol 
gave 4-amino-2,6-bis( l-pyrrolidin~-lmethyl~phenol:  see ref 8. 

(10) For the  preparation of p-amino-N,N'-l~is(2-methoxyethyl)l,enzami- 
dine, see H.  V. Peckmann, Ber. .  30,  1 7 9  (1897). 

(11) C. Temple, Jr . ,  C .  L. Kussner, and J. .I, Montgomery, J .  .\fed. 
Pharm. Chem., I, 866 (1962). 

(12) J. A .  Montgomery and C. Temple, J r  Amer. Chem. Soc., 80, 409 
(19 58) .  

(13) For a description of the test procedure, see T .  S. Osdene, P. B. Rus- 
sell, and L. Rane. J .  .Wed. Chem., 10, 431 (1967). 


